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(54) Catheter system for release of embolization coils by hydraulic pressure 



(57) Apparatus and methods are described for 
treating cardiovascular diseases with an embolization 
coil placement system utilizing an embolization coil and 
a pusher device. The embolization coil includes a 
reieasabie attachment mechanism with a deformabie 
ring-shaped member for connecting the embolization 
coil to a hydraulic pressure actuated coil release mech- 
anism on the pusher device. The coil release mecha- 
nism includes a coil mounting wire with a bulbous distal 
portion that extends distaJly from a proximal tubular por- 
tion of the pusher device. A small inflatable balloon is 
mounted on the pusher device surrounding the coil 
mounting wire and fluidly connected to the proximal 
tubular portion. 

The embolization coil delivery system is prepared 
for use by crimping the deformabie ring-shaped mem- 
ber around the deflated balloon member and the mount- 
ing wire. The bulbous distal portion of the mounting wire 
retains the crimped ring-shaped member on the pusher 
device. A target site in the vascular system is catheter- 
ized with a microcatheter. Then, the pusher device with 
the embolization coil mounted on it is inserted into the 
microcatheter and advanced to the target site. Once the 
embolization coil is in position, the inflatable balloon is 
pressurized with a syringe or inflation device connected 
to a hub on the proximal tubular portion of the pusher 
device. As the inflatable balloon member expands, rt 
deforms the ring-shaped member to release the embol- 
ization coil from the pusher device. The balloon member 
is then deflated and the pusher device is withdrawn. In 
this way. one or more embolization coils may be 
inserted to occlude the target site by creating a physical 
barrier to Wood flow and encouraging thrombus forma- 
tion. 
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Description 

FIELD OF THE INVENTION 

[0001] The present invention concerns a medcal s 
apparatus for placing embolization coils at selected 
sites within a patient's cardiovascular system for treat- 
ment of cardiovascular diseases and vascular anoma- 
lies, such as aneurysms, arteriovenous fistulas and 
vascular shunts. In particular, the invention concerns a 
catheter system including embolization coils and an 
embolization coil placement device or «pusher» that 
uses a coil release mechanism that is actuated by 
hydraulic pressure. 

BACKGROUND OF THE INVENTION 

[0002] One of the current treatments for cardiovas- 
cular diseases and vascular anomalies, such as aneu- 
rysms, arteriovenous fistulas and vascular shunts, 
utilizes embolization coils which are introduced into the 
vascular anomaly to occlude it by creating a physical 
barrier to Wood flow and encouraging thrombus forma- 
tion. Typically, the embolization coils are placed at the 
desired location utilizing a microcatheter and an embol- 
ization coil placement device, often called a « pusher ». 
First, the site to be treated is catheterized with the 
microcatheter using flow directed techniques and/or 
with the aid of a steerabte guidewire. Then, after remov- 
ing the guidewire from the microcatheter, the emboliza- 
tion coil to be deposited is inserted and advanced 
through the microcatheter with the aid of the pusher. 
Once the end of the pusher has reached the distal end 
of the catheter, the embolization coil is pushed com- 
pletely out of the microcatheter into the intended site. 
This technique of pushing the embolization coil out of 
the microcatheter poses a certain number of problems. 
Positioning the proximal end of the embolization coil 
cannot be performed with precision and. once the coil 
has begun to exit the catheter, rt is impossible to reposi- 
tion or to retrieve the embolization coil. 
[0003] Several techniques have been proposed to 
permit more precise and controlled placement of embol- 
ization coils: 

[0004] U.S. patents 5122136. 5354295. 5540680. 
5569245 and 5743905 describe different variations of a 
system of embolization coil placement that uses electri- 
cal energy for releasing an embolization coil. The 
embolization coil is welded to a pusher wire that is used 
to maneuver the coil into the desired position. The 
embolization coil remains attached to the pusher wire 
even when it is pushed beyond the distal end of the 
microcatheter. which allows the embolization coil to be 
repositioned or retrieved, if necessary. Once the embol- 
ization coil is in the desired position, an electric current 
is passed through the welded area to electrolytically 
detach the embolization coil. The electrolytic detach- 
ment process is relatively slow, precluding the possibil- 



ity of instantaneous release of the embolization coil. 
The electrolytic detachment process may also release 
deleterious chemical byproducts. In addition, the need 
for an electrical energy source adds to the cost and 
complexity of the embolization coil placement system. 
[0005] U.S. patent 51 08407 describes an emboliza- 
tion coil detachment system using light energy delivered 
through an optical fiber. The embolization coil is bonded 
to the pusher with a heat sensitive adhesive. When the 
w embolization coil is in the desired position, laser energy 
is directed through the optical fiber to break the attach- 
ment. The laser ablation of the adhesive bond may pos- 
sibly release undesirable chemicaJ byproducts. In 
addition, the need for a laser energy source and an opti- 
cs cal fiber adds significantly to the cost and complexity of 
the embolization coil placement system. 
[0006] Other systems using mechanical emboliza- 
tion coil detachment mechanisms also exist, for exam- 
ple U.S. patents 5304195 and 5261916. In general, 
20 these mechanisms allow retraction of the coil as long as 
they have not completely exited the catheter, but they 
release the coil as soon as the pusher exits the distal 
end of the catheter. 

[0007] U.S. patents 5725534 and 5234437 
25 describe mechanical embolization coil detachment 
mechanisms utilizing a screw thread or a helical coil on 
the pusher that screws and unscrews from a threaded 
counterpart on the embolization coil. Proper operation 
of the coil detachment mechanism depends on precise 
30 engagement and disengagement of the threaded parts, 
which may not always be reliable under difficult clinical 
conditions. 

[0008] U.S. patents 5312415 and 5350397 
describe embolization coil placement systems that use 
35 a frictional attachment mechanism for controlling the 
release of the embolization coil. A pusher wire is used to 
release the embolization coil from the frictional attach- 
ment mechanism. The need for a precise interference fit 
for proper engagement of the frictional attachment 
40 mechanism adds significantly to the cost of the emboli- 
zation coils and the delivery system. 
[0009] Although these previous devices and sys- 
tems represent, for the most part, a significant advance 
in the treatment of vascular disease, there continues to 
45 be a great need for improved systems of embolization 
coil placement that overcome the difficulties and incon- 
veniences attendant with the existing systems. 

SUMMARY OF THE INVENTION 

50 

[001 0] In keeping with the foregoing discussion, the 
present invention provides a system for placement of 
embolization coils that is simple, reliable and easily 
achieved using known manufacturing techniques. 
55 [001 1] More precisely, to achieve this purpose, the 
invention provides an apparatus for treatment of vascu- 
lar diseases as claimed in claim 1 . The system includes 
an embolization coil and a pusher device for emboliza- 
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tion coil placement. The embolization coil is typically 
constructed of a helically-wound wire coil of a biocom- 
patible metallic alloy wire, or alternatively of a biocom- 
patible polymer or a metal and polymer composite. 
Additionally, the embolization coil may include fibers or 5 
other thrombogenic materials. A releasaWe attachment 
mechanism extends from the proximal end of the heli- 
cally-wound wire coil. The releasable attachment mech- 
anism is preferably in the form of a deformable ring- 
shaped member connected to the helically-wound wire w 
coil by an extension member. The ring-shaped member 
may be a simple annulus or it may have a convoluted or 
Z-shaped configuration. 

[0012] The pusher device has a proximal tubular 
portion connected to a hydraulic pressure actuated coil is 
release mechanism. The hydraulic pressure actuated 
coil release mechanism has an embolization coil mount- 
ing wire that extends distally from the proximal tubular 
portion. The mounting wire has a larger diameter distal 
portion that may be spherical, ellipsoidal, cylindrical or 20 
bulbous in shape. A small inflatable balloon member is, 
mounted on the pusher device surrounding the emboli- 
zation coil mounting wire and fluidly connected to the 
proximal tubular portion. 

[001 3] The embolization coil delivery system is pre- 2S 
pared for use by mounting an embolization coil on the 
hydraulic pressure actuated coil release mechanism by 
crimping the deformable ring-shaped member around 
the deflated balloon member and the mounting wire. 
The enlarged diameter of the distal portion of the 30 
mounting wire retains the crimped ring-shaped member 
on the hydraulic pressure actuated coil release mecha- 
nism of the pusher device. The target site tor the embol- 
ization coil is catheterized using a combination of 
microcatheters. flow directed catheters, guiding cathe- 35 
ters and/or steerable guidewires. Then, the distal end of 
the pusher device with the embolization coil mounted on 
it is inserted into the mjcrocatheter and advanced to the 
target site. The embolization coil can be advanced and 
withdrawn and manipulated as necessary to achieved 40 
optimum placement within the target site. Once the 
embolization coil is satisfactorily positioned, the inflata- 
ble balloon member is pressurized using a fluid-filled 
syringe or inflation device. As the inflatable balloon 
member expands, it deforms the ring-shaped member 45 
to release the embolization coil from the pusher device. 
The balloon member is then deflated and the pusher 
device is withdrawn. These steps may be repeated as 
many times as necessary to achieve satisfactory occlu- 
sion of the target site by creating a physical barrier to so 
blood flow and encouraging thrombus formation. 
[0014] The embolization coils and pusher device of 
the embolization coil placement system may be pro- 
vided as components of a complete catheterization kit 
that may also include a combination of microcatheters. 55 
flow directed catheters, guiding catheters, steerable 
guidewires, a syringe or inflation device and instructions 
for use according to the methods described herein. 



[0015] The many advantages of the embolization 
coil placement system of the present invention include: 
a completely controllable detachment mechanism that 
does not depend on the position of the embolization coil 
and pusher assembly relative to the delivery catheter; a 
simple mechanical system of embolization coil detach- 
ment that does not require additional equipment, such 
as an electrical source or laser source; instantaneous 
detachment of the embolization coils; and no release of 
secondary products due to material ablation or chemi- 
cal degradation. These and other advantages will be 
readily apparent to one of ordinary skill in the art upon 
reading the following detailed description of the inven- 
tion taken in conjunction with the accompanying draw- 
ings 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0016] 

FIG 1 shows an embolization coil delivery system 
constructed according to the present invention, 
including an embolization coil mounted on a pusher 
device having a hydraulic pressure actuated coil 
release mechanism. 

FIG 2 shows the embolization coil delivery system 
of FIG 1, with the balloon of the hydraulic coil 
release mechanism inflated. 
FIG 3 shows the embolization coil delivery system 
of FIG 1. with the balloon of the hydraulic coil 
release mechanism deflated and with the pusher 
device withdrawn to release the embolization coil. 
FIG 4 is a lateral view of a ring-shaped coil attach- 
ment mechanism on the proximal end of an embol- 
ization coil constructed according to the present 
invent on, showing the coil attachment mechanism 
in a closed position. 

FIG 5 is a proximal end view of the ring-shaped 
attachment mechanism of FIG 4 in the dosed posi- 
tion. 

FIG 6 is a lateral view of the ring-shaped attach- 
ment mechanism of FIG 4 with the attachment 
mechanism in an open position. 
FIG 7 is a proximal end view of the ring-shaped 
attachment mechanism of FIG 6 with the attach- 
ment mechanism in the open position. 
FIG 8 is a lateral view of a Z-shaped coil attachment 
mechanism on the proximal end of an embolization 
coil constructed according to the present invention, 
showing the coil attachment mechanism in a closed 
position. 

FIG 9 is a proximal end view of the Z-shaped 
attachment mechanism of FIG 8 in the dosed posi- 
tion. 

FIG 10 is a lateral view of the Z-shaped attachment 
mechanism of FIG 8 with the attachment mecha- 
nism in an open position. 

FIG 11 is a proximal end view of the Z-shaped 
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FIG 14 is a lateral view of the Z-shaoed attache 
mechanism of FIG 1 2 with th» I . at,acnment "> 
n-sm in an open position attaChmem 
FIG 15 is a proximal end view n* -> 
attachment mechanism £™u j££*?? 
-en, mechan-sm in the open p^C ** attaCh " 
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136 extending from its distal end for attachment of the 
rod 126. On or near the distal end of the rod 126 is an 
expanded portion 128 having a larger diameter than the 
proximal portion of the rod 126. The expanded portion 
128 may be any convenient shape, such as spherical, 5 
ellipsoidal, cylindrical or any bulbous shape, and will 
preferably have an outer diameter similar to that of the 
embolization coil 102. typically in the range of approxi- 
mately 0.2-2 mm and larger than the inner diameter of 
the ring shaped member 1 14. The rod 126 proximal to ;o 
the expanded portion 128 will typically have a smaller 
diameter of approximately 0.1-1.5 mm. The rod 126 will 
typically have a length of approximately 0.1-50 cm. 
However, in an alternate construction, the rod 126 may 
run the full length of the pusher device 120 within the r5 
proximal tubular portion 1 22 and attach to the connector 
134, particularly if the proximal tubular portion 122 is 
constructed of a polymer tube. The rod 126 and the 
expanded portion 128 may be created from a single 
piece of metal wire by machining, such as by centerless 20 
grinding, swaging or stamping. Alternatively, a bead of 
material may be assembled onto the rod 126 by solder- 
ing, brazing, welding, adhesive bonding or mechanical 
attachment to create an expanded portion 128. 
[0021] Mounted on the distal end of the pusher 25 
device 120. surrounding the rod 126 and the expanded 
portion 128. is a small inflatable balloon member 132. 
The inflatable balloon member 132 is shown in a 
deflated state in FIG 1 and in an inflated state in FIG 2. 
The inflatable balloon member 132 is made of a poly- 30 
mer and can be dip molded from a polymer solution or 
blow molded from an extruded tube or a molded parison 
using known methods. Preferably, the inflatable balloon 
member 132 is made of a relatively low compliance pol- 
ymer, such as polyamide, polyethylene terephthalate, 35 
polyethylene, polyolefin or polyvinyl chloride. Although it 
is less preferred, an elastic or high compliance inflatable 
balloon member 132 made of an elastomer, such as 
poiyurethane. silicone or latex, may also be used, par- 
ticularly rf the annular ring-shaped member 1 1 4 is made 40 
of a soft and highly malleable metal alloy. The inflatable 
balloon member 132 may be spherical, ellipsoidal or 
cylindrical in shape and will typically have a length of 
approximately 2-20 mm and a wall thickness of approx- 
imately 0.005-0.050 mm. The inflatable balloon member 45 
132 will preferably have an inflated diameter of approxi- 
mately 110-200 percent of the diameter of the 
expanded portion 128 of the rod 126. typically in the 
range of approximately 0.22-4 mm. The inflatable bal- 
loon member 132 has a proximal sleeve 138 that is so 
attached to the distal end of the proximal tubular portion 
122 and in fluid connection with the inner lumen 124. 
The proximal sleeve 138 is adhesively bonded or heat 
bonded to the proximal tubular portion 122 to create a 
fluid tight connection. The inflatable balloon member 55 
132 may be formed with a closed distal end 140. as 
shown, by dip molding on an appropriately shaped man- 
drel. If the inflatable balloon member 132 is blow 



molded from an extruded tube, the distal sleeve (not 
shown) of the blow molded balloon member 132 can be 
heat sealed or adhesively sealed to create a closed dis- 
tal end 1 40 on the balloon member 132. The closed dis- 
tal end 140 of the balloon member 132 may be 
adhesively bonded to the expanded portion 128 to sta- 
bilize its position on the pusher device 120. 
[0022] Alternatively, the inflatable balloon member 
132 may be formed with a distal sleeve (not shown). In 
this case, the distal sleeve of the inflatable balloon 
member 132 may be adhesively bonded to the 
expanded portion 128 of the rod 126 or onto a distal 
extension (not shown) of the rod 126 that extends dis- 
tally from the expanded portion 128. 
[0023] The embolization coil delivery system 100 is 
prepared for use by mounting an embolization coil 102 
on the hydraulic pressure actuated coil release mecha- 
nism 130 at the distal end of the pusher device 120. The 
inflatable balloon member 132 is first deflated by draw- 
ing a vacuum on the luer lock connector 134, then the 
inflatable balloon member 132 is wrapped or folded 
tightly around the embolization coil mounting rod 126. 
While vacuum is held on the folded inflatable balloon 
member 132. the annular ring-shaped member 114 is 
passed over the expanded portion 128 of the rod 126 
while in an expanded state. Then, the annular ring- 
shaped member 114 is tightly crimped around the 
folded inflatable balloon member 132 to firmly attach the 
embolization coil 102 to the pusher device 120. FIG 1 
shows the embolization coil delivery system 100 ready 
for use with the embolization coil 102 mounted, on the 
pusher device 120. The mounting step can be done in 
manufacturing so that the embolization coil delivery sys- 
tem 100 is packaged, sterilized and shipped to the end 
user with a premounted embolization coil 102. Addition- 
ally or alternatively, the end user may be furnished with 
separately packaged sterile embolization coils 102 for 
mounting on the pusher device 120 immediately prior to 
use. 

[0024] Before use. the embolization coil delivery 
system 100 is prepped by attaching a fluid-filled syringe 
and a stopcock or other inflation device (not shown) to 
the luer lock connector 1 34. If desired, the inflatable bal- 
loon member 132 may be vacuum prepped by drawing 
a vacuum with the syringe to evacuate as much air as 
possible from the balloon member 132. However, it is 
important that the inflatable balloon member 132 not be 
pressurized white prepping the device, as this could 
lead to premature detachment or loosening of the 
embolization coil 102. The target site for the emboliza- 
tion coil delivery system 100 is catheterized in the usual 
way using an appropriate combination of microcathe- 
ters. flow directed catheters, guiding catheters and/or 
steerable guidewires. The target site may be an aneu- 
rysm, an arteriovenous fistula or vascular shunt a 
feeder artery to a vascular tumor, or any other vascular 
site or body lumen that is to be embolized or occluded. 
Then, the distal end of the pusher device 120 with the 
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enibcJizatton coil 102 mounted on it is inserted into the 

2*? or ^ "theter and advanced to he 

02 ntn ^ ,ar9e ' «* ,h6 co 
of ml n ^ T ,m ° ' he deS,red pos ' ,ion the aid 
of mepusher device 120. Because the embolization coH 

102 .shrmiy attached to thepusherdev.ee 120. it can S 
advanced and withdrawn and mandated as neces 

sary to ach,eved optimum placement of the embol.za- 
t-on con ,02. If satisfactory positioning cannot be 
c .eved or ,f completions arise, the emLzati™ !« 
102 can eas.ly be withdrawn into the catheter and 
removed from the patient. and 
I0025J Once the embolization coil 102 is satisfacto^ 
Hy posmoned within the target site, the inflatable bal- 
loon ^ member ,32 ,s pressurized using the syringe 0 

ble balloon member 132. which in turn expands the 
deformable annu.ar ring-shaped mender Tu of he 
^asabte attachment mechan,sm no. as shown in 

2 To release ,h e embolization coil 102 the balloon 
member ,32 is deffct* by drawmg a vacuum w Th toe 
syringe and w,thdrawing the expanded portion 128 of 

rod ,26 from the expanded annu.ar nng-shap* 
member 1 , 4. as shown in FIG 3. 

[M26] These steps may be repeated as many times 
as necessary to achieve satisfactory occlusion of the 
arge, s,, e by delivering additional embolization °£ 
IzJf 6 Same pusher device '20. or additional 
elation coil delivery systems ,00 wrth premoSS 
embolization coils 102 may be used "^rneo 
[0027J The embolization coils 102 and pusher 
dev.ee ,20 of the embolization coil placemem syst, 
100 may be provided as components of a complete 
cametenzation kit mat may also lfKMe cont3 ^ tion 
o m,crocameters. flow directed catheters, guiding Sm 
eters. steerable guidewires arxl/or a syringe or inflation 

SnTnn e,6rab(y - ,he emb ° feation ^P'acemen, s^ 
em 100 or a cathetenzation kit mcludmg me system 
100 is supplied sterile ,n a protective paLge ^ 
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member , ,2. The annular ring-shaped member 114 is 
m meunexpanded or dosed position. FIG 5 is a proi- 
mal end view of the embolization coil 102 of FIG 4 also 
shown wrm the annular ring-shaped member 1 14 in me 
closed position. Preferably, me annular ring-shaped 
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d°o?n in' me? 1** ^ **» 120 " he " limped 
aown in the closed position 
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S»7 . 8 iS a " enlarged la,eral view o' an alter- 
nate construction of an embo.izat,on coil 150 aocoS 1 
to the present invention. The releasable attachment 
mechanism ,52 0 , the embo.ization coi. ,50 is shoTnTn 
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[0031] FIG 10 is a lateral view of me embolic™ 
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[0032] FIG 12 is an enlarged lateral view of another 
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alternate construction of an embolization coil 170 
according to the present invention. The releasabie 
attachment mechanism 172 of the embolization coil 1 70 
is shown in the unexpanded or closed position similar to 
that shown in FIG 1 . Once again, the pusher device 1 20 5 
is not shown m this view so that the construction details 
and operation of the releasabie attachment mechanism 
172 can be better appreciated. The embolization coil 
170 has a deformabie ring member 174 that has a 
wave-like, convoluted or undulated configuration that w 
can be described as W-shaped or Z-shaped. depending 
on how it is viewed. The Z-shaped deformabie ring 
member 174 is preferably made from a thin-walled mal- 
leable metal alloy tube that is easily deformed or 
expanded. The metal alloy tube may be cut out to make ,5 
the Z-shaped deformabie ring member 174 using laser 
cutting, water jet cutting, abrasive cutting, photoetching 
or other known metal forming techniques. Alternatively, 
the Z-shaped deformabie ring member 174 may be 
formed from a polymer or a metal and polymer compos- ?o 
ite The Z-shaped deformabie ring member 1 74 is pref- 
erably connected to the proximal end 176 of the 
helically-wound wire coil 178 by a pair of extension 
members 180, 182 by welding, brazing, soldering, 
adhesive or other known attachment techniques. This 25 
exemplary embodiment of the embolization coil 170 
shows only one possible configuration of the Z-shaped 
deformabie ring member 174, many other configura- 
tions are possble. The Z-shaped deformabie ring mem- 
ber 174 is in the unexpanded or dosed position in FIG 30 
12. FIG 13 is a proximal end view of the embolization 
coil 170 of FIG 12. also shown with the Z-shaped 
deformabie ring member 174 in the closed position. 
Preferably, the Z-shaped deformabie ring member 174 
tarns a complete circle that is smaller in diameter than 35 
the diameter of the expanded portion 128 on the rod 
1 26 of the pusher device 1 20 when crimped down in the 
closed position. 

[0033] FIG 14 is a lateral view of the embolization 
coil 1 70 of FIG 12 with the attachment mechanism 1 72 «o 
in an expanded or open position, similar to that shown in 
FIGS 2 and 3. FIG 15 is a proximal end view of the 
embolization coil 1 70 of FIG 14. also shown with the Z- 
shaped deformabie ring member 1 74 in the open posi- 
tion. When expanded, the Z-shaped detormable ring 45 
member 174 forms an enlarged circle that is preferably 
larger in diameter than the diameter of the expanded 
portion 128 on the rod 126 of the pusher device 120. 
[0034] As may be discerned from the various views 
of the releasabie attachment mechanisms in their so 
expanded states, a further advantage of the present 
invention is that the deformabJe ring-shaped member 
may serve as an anchoring member for the emboliza- 
tion coil once deployed. The expanded ring-shaped 
member, if deployed to a sufficient diameter, may be 55 
used to anchor the embolization coil into the target ves- 
sel or to interlock multiple embolization coils together to 
prevent downstream migration of the coils from the 



intended treatment site. 
Claims 

1 . Apparatus for treatment of vascular cSseases. com- 
prising: 

an implantable embolization device; and 
a delivery device for placement of said emboli- 
zation device; 

wherein said embolization device has a 
deformabie attachment member for attaching 
said embolization device to said delivery 
device, and wherein said delivery device 
includes a pressure actuated release mecha- 
nism for deforming said attachment member, 
thereby releasing said embolization device 
from said delivery device. 

2. The apparatus of claim 1. wherein said pressure 
actuated release mechanism comprises an inflata- 
ble balloon for deforming said attachment member, 
thereby releasing said embolization device from 
said delivery device. 

3. The apparatus of claim 2. wherein said delivery 
device further comprises a tubular proximal portion 
f luidly connected to said inflatable balloon. 

4. The apparatus of claim 2. wherein said pressure 
actuated release mechanism further comprises a 
mounting wire positioned within said inflatable bal- 
loon. 

5. The apparatus of daim 4. wherein said mounting 
wire further comprises an enlarged portion for 
retaining said attachment member on said delivery 
device prior to being released. 

6. The apparatus of claim 1 , wherein said attachment 
member comprises a deformabie ring-shaped 
member. 

7. The apparatus of claim 6. wherein said deformabie 
ring-shaped member has a convoluted configura- 
tion. 

8. The apparatus of claim 6. wherein said deformabie 
ring-shaped member has a generally tubular con- 
figuration 

9. The apparatus of claim 1 , wherein said implantable 
embolization device comprises a helical wire coil. 

10. The apparatus of claim 1. wherein said delivery 
device further comprises a tubular proximal portion 
and a mounting wire, having a bulbous portion, 
extending distally from said tubular proximal por- 
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«on. and said pr essure actuatfid 
n.sm comprises an inflatable baHoon !f f? 3 " 
said mounting wire and ■^XffEt! 
tubular proximal portion; Wed ,0 ^ 

and wherein said implantable embolization « ■ 
comprises a;helical wire coil anTsart " 
member comorrses a \o attachment 

hunting wire prior , 0 being released ^ 

«■ The apparatus of claim 10 wherein «irt ^ 

12. The apparatus of claim 10 wherein h^. 

13. The apparatus of claim 10 wherein «*;h a ^ 

15. The apparatus of claim 10. wherein sairt « 
device further ~, «»erein said delivery 
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